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Kajor activities for the monthly reporting periofs

1, Reviewing antenng mounting problem.

2. Imvestigeting doppler iracklng of return.

3, Fabriestion and testing of radar units,

lia Orgsiﬁsﬁng and starting the flishit test program.

The chart, Figure 1 shows in graphical fam the status of
the fMirst radar syotem.

A seheduls has been prepared covering all effort on the
AN/APQ=9)3 radar system under contract snd negotiation, See Firura 2.
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Test Programs

A proposgl was submitted {115196.5) covering the following:

1. Desisn Bvalustion Tests.

2. Enviranmeétal Tests,.

3. Gpecial Tield Test Tguipment.

L, Informal Instruction Books.

alsn submitted were budret estimates for the Tolliowing:

1, AF Tlight Test Support.

2. Upares for Speclsl Field Test Bquipment.

Flight Test

It has beon sstablished that the flight conditlons for the
APO~93/¥=1018 test program will be:

1. Altitude 40,000 feot

Ground spead « 530 knots

2. Altitude L0O,000 fest

Ground speed « 830 knots

11 flishts will be made on autopilot for optimum stability,
heading, and altitude sentrol,

The ailrcraft assigned to this propran is currently located at
trighit-Patterson Alr Foree Base and is scheduled for delivery around
Hovember 1, 1961,

Muxiliary instrumentation design has begun, This instrumentation
will provide an aircraft motion history and APQ-93 cireunit performance data
which will be time correlated with the APQ-93 system deta. An interim

instrumentation system is in fabrication and is sbout Fifty percent complels.

I
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Thig interim systes (vertical ryvo, normal and lateral accelaroseters) will
be inmballod in the aireraft shortly after it is recelved to cobain
praliminary information on aireraft stapility at the proposed operating
el Bions.

4 layou! drawing of equipment on the prirery robary aviumant
Anor has bDoen completed. Detail inmstallation draftins ot thn APU-LOZ and
A7w03 pnterme pod desimm have begun,

Iiaison has boen established with Hobonnell sireraft Corperation,
and » mosbing has been arranped to discuss ihe atenna pod installation
with structural snd asrodynamic englinoors at Holormell.

cppintne of the aireralt naintenance erews began on dotpber 9
and will contimne through Uetober 27.

#lot pround schoolinr slss besan on (oetober 9 and was complioted
tun weeks later.

svaten

awing the past month systen investigation has continued on L
gpatial bandwidth probler. In particular, the follewing iovestigations
have beon wrkdertaken.

vhe immossibility of compensatine for artenne phioh anc ke haa
tegn veritied, The basic cause of this in thad the rernltin interespd
o the besm on the pround is not & rember of the Tamily of constant deppler
Iines. This crn be corrected in three ways. Pirst, the antemna can ue 8o
Tacaked that it 1fes parallel to ihe riirht path. This ie passible 1t the

antarma iz out fo 10 feet. Gacond, Ly a comuinmtlon of about §° sidoward
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cant and 1® plich a locastion can be found whers the antenna liesz on the
specified serodynemic surfsce and the buse lotercept suvuroximabes a
congtant donpler line. This however, reguires chanpes in the correlater

to handle the inoremenial range change while the itarget is in the Leam.

Thirdly, the anterma positien can be chanred as above, and ihe Lean
souinted aft so that the intercept sporoaximates the zero deppler line, |
This trades the corvelator modification Tor an extensive antenns
s fication.

Invastlpation of thw relative Ji77lculties of ithose aprrosches
is continoing,

Twestigation of an sutomatic dospler tracking technisue was
updertaken. This technicue, if puccessful, would oliminmte the nsed
Toy mavization syster inforontion,

Antenna

fiadone Isminate Desien

Yethods of sealine the olotied array sticks whdch are being
investipated ares (1) Dupont ML fabric with ¥ silicons adhesive (without
iron oxide and without carbon black) held in placs by a snecisl elary angd
{2} a sandwich of #L fabric betwsan two sheets of nlcksi (usin- silicone
achesive only as g sealant} lained to the «tlcks by metals Joining
techiniguer. The first of these wihods aprears Lo be most promisine on
the vanls of pressure and tespersture tests currently wnderway.

tnother class of hirh temporature resing « dohenyl oxldes -
liave een investigated for the purpose o sealins the aloted arvay stleks,
This investigation has been tormi-ated o howgver, beeause of ansatisachory

alaetrical test resulis,
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yuteide hadowe

vlectrical lest resulis of the “3Y sandwich panel were unsatiazfsctory;
however, since the "A" sandwich construction was previously found to be
satisfactory, the test of the "B? sandwich was mainly of academic intercst only.
Fabrioation

Tha smplier of slectroformed manifaolds md slotted arvay sbloks
haa parformed necagsary teolin: yework and ip sresently electiraforsinge
arvpy sbioks and menifolds. Delivery of mandfolde iz promised to start
1018561, and delivery of array sticks is promised fo start on J0w30=51,

Thyes stainless ateel honeyromb beans were recalved and inspected,
i-rays reveslod a 90% voild in the vicindty of one support for Lesr mwber l.
Hears nueber 2 and 3 were found to excesd the specified flatness tolerance.
The messured dimensional deviations of benms 2 and 3 wore fed into 8 digital
compuber program to detersine their effect on the horizontal plane pattern
# the array, #desults of the compute propran indicate that beam murber 3
can be used.  sears namber 1 and 2 sre belne returned to the supnlier for
rework or reciasoment,

The snlid marnesium bear for the C1isht test propraw was roeelved
097 10wk 261,

Sunlexer

Airdron siuw ewpects ie ghip the Tirst of dhree produstion resonant
rings fall three are beime fabricated simultanesusly) durins the wesk of
fetobar 23.  Invar hobulne difficuliies for sidewall, topwsl) coupler section,
at well ns elactrical tests on the nee 5.E,.J, seetion, have caused this delay.

“abrication of the duplaxer fraze and assoclated waverulde is

mrogendlnge satisfactorily.
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Imnloxer Driver

Fabrication is proceoding matisfactorily.

Prwer HYomdbor

Farde delivery still prevenis deli very.

switeh Tubes

A WELGSH desizn was tested which had rood low level
chararteristies but only Taly hich level propertisa. & V5 of 1,08
ang pbinined at the frecuencies of intaresti, Lowever, the irip ering
of this tube was not particularly good. 4 new approach %o trippering
is now belny Arnvestirated which will put the trigperine dischsrre in
the ssne plane as the K¥ mlectric Tield. The new desirn for ihe
trigpering electrade has tho sdvantace of obtaining a low V51 {aboud
1.02) while enabling a C discharge to be made parsllel to the iF field.

Infartunstely, the new deci=n has not bern tried andsr hich
prater conditions. besanse of test nodulator troubles, The modulsior
ring eombination has not been developing ithe pover that is needed and a
new modulator eanable of giving rated 250 ¥ has recently lost its
pewer Sransfermer. Puture work will consequently be done at power levels
of G000 ¥,

U sual ube was constructed for delivery sn the Dptobar 1 date.
iwavar, this tube had a damaged window after testing amd mhowed poor
trippering. Conbequently, the tube is bein- held Por further nodilications,

Hovhula fore
the pulse traraforrer which was reported last menth as b ving

sporated successflly has since falled. Inscection revesled sipns of
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ovarhesting and arcing through the insulation. Further redesign 1o eliminate
these troubles resulted in a transformer which operated for soveral days with
nn gigns of overheating when opened up for inspeetion. In addition o this
iwproverent, the new desirn permits fitting the transformer in the wriglnal
case, ifelivery of the first unit is expected on or sbout 1 November 1561,

the modulater was returned to the Model Shop for installation in
the sastine and pounting of the klystron. Termporarily, a pulse iransfurmer
which will operate at roduced voliage has beon installed to permlt checiding
st the modulator perding recsipt of the new transformer.

Leceiver

The firgt TWT ascenbly is complete with the exception of one

high voltape connector which has not yet been received,

I¥ Amplifier

The Tirst amplifier will be recelved from the shop this week
and placed in unit test. The other tws units are now in wirdny ard nesd
only the installation of the itransformere to be complete.

Yideo Amplifier

The firzt video wmlifier is in unit test. The other two are in
the shop (one in inspection and one in wiring). Work is being done with
wraadboard unite tou speed up ANC response.

sernohrond, ser

Fmggemcg E%mr&mr

Undts Tor the firet system have been reworked and checked out as
individual unite. The frequency penerator has not, however, been checked
mib a8 & cneplete unit and se far, i1 has not locked-up properly under

closed-loon operation.

-l
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Lopehrond ver Generator

413 wnd bt teating hag beon cospletsd,

srnshyronisey Chasais

The Piret chenslis is now eine unilt teshad.

Gaedll storeDiserininabor

Thia unlt hae, in effest, never been received fron ulove slice
otk unils received from this suppliser have beon defestlive. 4 ihird unit
sobeduled for delivery on 10w1llefl has bheen reeschoduled far 101661,

Aeoiione of the dther tvwo unlts have Leen uged durdup the present teoting

The Pirst recuiver unld esslainise the plorosavs opeillator and
anpociated waverulds has been received Trom the Model “hop. (IF mplifier
ot Aneludedl. Tome component changes affecting loop cornar frequercies
have been made to refuse Kivsiron repeller vollspe disturiwences in closed
Inop oporation,

Tostine of this andt in estimsted to be SO% camwplebo,

docorder
lienpral

Togting of various components of Lhe resorder was contlnued,
HodiTication to the desiin wes nule Lo inoorporate fiisht test requirements,
Hechaniead

The recorier was parbially disassenbled and mm&m meetdndng
was Jdone to accept precision pulley sesenilics that are Lelne mamilactured

by sepden Hearinge Corpigation., These assenblies widoh will nnt hoave sore

The zurilisry date projector ssserily has seen pociflod 4o Lneluds

our riphte for vehicle speed indication,

P
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w0 genmar ewitohes wers seleched and fnstalled in the recordar,
rainey are beings browpht ap to dale angd released Tor sanuefagiare
af undts no. 2 and 3.
Cuskorranhie
shotorparhie bteste of the resalutlon of the ZLTHS cathods ray
tube with fiber optic insert awl S0203 £ils 4in eoediination were iLnitiated
during the monthe The pattern reseliing from scusre wave podnlation of
vher 507 pprid throurh o ranepe of frecuencles was essosed onbo the LOPL3

Tilz held dn eontart with the Tiler astic “are plate, T resultine

ar seveloment are baine resd with a slero-densitameter 4o

n the podulation enplitudes es a Dunction of Fraguency. 40 the
TEET, results indicate lewor ronaluiien than was expacied (ron vesmilts
of o initisl study. Attemds are velns made to deternine the causes

31 yesslution loss,

wle fiver splice arvey loe Leen recelived. Thile smple

fune
b

oo selne notied.

capnetio Meld Interfeverce Testn

2
F,

larpe macnet used oan @ Kiystron was placed aesr the shielded
=i and Tound not to disturb the ‘rece sionificontly. Pewt severs trace
ngvement stourved vhen the marnet was aoved about LS inctes from the faco
uigte of the (nbe, This was the moutl mevers test for our CRYT since the
Tooe plate will notl be potnbed direstly st the stron: saiwiic fHeld.

“ign the marnot will Lo more than I8 inhes swsy frow the 007,

=
m; 3
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Godi fication Tor 8 KC Sweep and L FC Ulsnking

HMner chanres in component values sow the use of & 075 st youe
heve shown the 8 £0 trianeular swesp ‘o e posolible. The yoke assd in
the arnerimontal seteup was the sarme as used Tar the L KU sween ercept
the series windlnrs were perallelsd io oressnt sbout 0.7 mh (0 reaistance
under 1.0 obm) to the sliching drangistorn. 7These swiiching transisiors
Husinate aroreciably more hest but are still within safe UMeits since they
are Xy watt devioes.

Tun rosistars have been added o the foous mod, circult 4o onbhance
the half sine wavelform and lsssen distortion. The 09 uf capacitor in the
Luned shaping cirouit was lowesrsd to 082 wf to produce the proper O AU
wevashanse and silicon (LSE diodes roplace the cerpanies STP62 to drprove
reiisbility. Yhe hih valtape driver was disconpmeted from the § EO
fiipwTlon ar! will be driven by the L KU blanking flip-flop.

Ti has been deberminged that an Snput pulse trsin of LD nanoseconds,
LW, S0 obm pdlees are now needed at 15 G in addizion Lo the § and o 40
sivesdy belny rrovided,

HeTieulty in trigpering the mediu spend 2HLOL transistors used
in the Imput syne Tlip-flop has been osvercome by using hich speed mosa
evitaxial pearmaniun 2HTH1 bransistors, Thess Cylvenia 2761 units 1n the
sintaturs T0-18 packars are also used in the Llanking flipeflow far the
notification,

Hirurae 3 shows the complete L £C Llanking ciroult, The flip-flop
sitput is A0 coupled to ithe 20090 which is & eilicon hirh frequency high
voblbage wunit. The enllectar outpul voltage switeches the eathode alteructely
Lo wero and *60 walts. The GFT is effectively Llanked or sul of 7 when the
cathode iz switchad in +60 volts.

i mrepress photograph of the reeorder partiallsd assenbled is alse
included. (Figure L), o
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Havigmiion Tie~In

The first anlt has jJust hesn rocelved from the shepy mims the
plick mobor asserbly, paineadjust sseesily and socsleroneter aplifier.

Tests on the serve asplifier are now being conducted and ane
unit hes been returred to the shop o leproved mechanicsl desirn apzinet
wibrationn,

The promised shiprdny date of the plich motor assexblics is now
INe20-61. These units weve delayed soveral wesks due Lo the siow delivery
af the BynchIos. |

Power fupply end Comdrol

One power supply sms relossed Ly the model shep for unit test
it 10wdfoutl .

The conirol panel switeh was retwrned from Gsk Switeh Cp,
i 103261,

211 vontred parels have boen asserbled and are now belny wired.
it iz estimated thad the first ane of these wlll be raleased by the

Hadel Thop on 10w23e61,

Yrame {Ylectrical)

The “odel Shop L now wiring the frame to the fiml version
of the wiring tebulstion and releaze of the tabulation will Ye wade
upon completion of the first frawe wirinr which is now 707 complete.

Epproximstely 98% of all purchase parts for the frame have
heen resaived,

ALl frase Junetlon box dvewirnge have been released,

w15
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E

211 piece parts and mubassorvlles have Leen completed. Asenbly
af the frame for syetem #1 is spproximately 50% completa.

7The first system interconnecting csble is Belng developed on
the mockeup and is asproximately 758 coplete.

Canle elamn leestions snd other chanres required to install the
oablia are now beiny spplied to the #1 frame,

Tirafbine of the iyass was not started during this reporting
period, It was felt thet more could be schieved by applylng muxisaun
6?7arhk to the frame and re-scheduling drafiing om the truss until the
next reporting period.

Strese fnsly

The stetue of this item remains as previsusly reported.
Unit Test Cables
Towt coliles for the firest systom are 754 cmplote,
The cablos for aystamg 2 and 3 are 508 complede and will hawe
connectors added for pateh cables.
sprroximetely B5%5 of the purchass parts have been recelved,

The desirn and bresdbcerding of this equipment iz approxinately
505 complete.

“aat switching diosdes have been cbtained for the orystal swilchos
aod it has bmn determined through tests that 8 pair of pwlitches in serles
will provide isolation in excess of LS db, This allows a safety margin of
ower 10 &b and the insertion loss is no greater than 2 db.

o L8
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A 120 ¢ isolation and driver amplifier, which will ke used to
drive the mixer in the ‘ransponder, has bLeen breaducarded and is now wnder
togst in the lab,

The trigrer civeudtry and pulse generabar of the renge pattemrn
gonerator have been tested with the crysial switches of the transponder,
{These switches will form the pulse that will sisulate the 5F retwrn).

An UF gouree of 2«3 milliwatts wan umed., In spder to observe the pilse

shiapt the HF pulse was dotected and the envelope was dlsplayed on &

scop,  The width at the 50% point was 10 fesec. 7The rise time wes 2.0 Hesec,
aryl the on 4o off 1ratie betier than }0 db. (Hef. Pigws S).

ral configeration of t?m i?‘iméé up airmdivy is progressing
satisfantorily and fabrication is spproximataly 1070 cosplete.

The everall paekage confizuration hae besn detormined and a
suitable rack lms beon ordered. Fechanical dosien of the remalinder of

the paolnre is now in progess,

] 7
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